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Highly specialized queen and worker 
castes
Long queen lifespan (10X worker 
lifespan)















Less specialized queen and worker 
castes
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= rapidly evolving in highly eusocial
= rapidly evolving in primitively eusocial
= rapidly evolving in all eusocial
= not evolving differently



















































































• Phosphorylation    • Biosynthesis
  • Chromatin-related 
• Neuron Differentiation
• Nitrogen Compound Metabolism
  • Growth and Development
    • Response to Stimulus
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 Early EQ + W EQ - W 
Late LQ + W LQ - W 
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EQ+W EQ-W LQ+W LQ-W 























Up in Early-Stage Queens 
with Workers (vs. Without) 
Rank Product Test (n = 8) 
Yes No 
Pairwise Test 
(n = 0) 
Yes 0 0 
No 8 
Down in Early Stage 
Queens with Workers (vs. 
Without) 
Rank Product Test (n = 0) 
Yes No 
Pairwise Test 
(n = 0) 
Yes 0 0 
No 0 
Up in Late-Stage Queens 
with Workers (vs. Without) 
Rank Product Test (n = 30) 
Yes No 
Pairwise Test 
(n = 303) 
Yes 30 0 
No 273 
Down in Late-Stage 
Queens with Workers (vs. 
Without) 
Rank Product Test (n = 132) 
Yes No 
Pairwise Test 
(n = 7) 
Yes 7 0 
No 125 
Up in Queens with 
Workers, Early-Stage (vs. 
Late) 
Rank Product Test (n = 28) 
Yes No 
Pairwise Test 
(n = 0) 
Yes 0 0 
No 28 
Down in Queens with 
Workers, Early-Stage (vs. 
Late) 
Rank Product Test (n = 18) 
Yes No 
Pairwise Test 
(n = 0) 
Yes 0 0 
No 18 
Up in Queens without 
Workers, Early Stage (vs. 
Late) 
Rank Product Test (n = 453) 
Yes No 
Pairwise Test 
(n = 464) 
Yes 373 91 
No 80 
Down in Queens without 
Workers, Early Stage (vs. 
Late) 
Rank Product Test (n = 566) 
Yes No 
Pairwise Test 
(n = 441) 
Yes 407 34 
No 159 
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+ Foundress Queen 
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p = 0.022 
p = 0.009 
Sig N.S. 
Sig 18 85 






p = 0.222 
p = 0.187 
Sig N.S. 
Sig 80 647 






p = 0.751 
p = 0.716 
Sig N.S. 
Sig 65 528 




p = 0.663 
p = 0.519 
Sig N.S. 
Sig 16 24 






p = 0.746 
p = 0.714 
Sig N.S. 
Sig 296 431 







p = 0.963 
Sig N.S. 
Sig 203 390 
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